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ABSTRACT 


The acute oral toxicity of guanidine hydrochloride was determined 
in male and female Sprague-Dawley rats by using the oral gavage 
single-dose method. The LD 0 + S.E. for male rats was 556.5 + 29.7 
mg(base)/kg and 474.6 + 35.3 mg(base)/kg for female rats. Clinical 
signs were observed in both the gastrointestinal (GI) tract and the 
central nervous system-neuromuscular junction (CNS-NM). Symptoms 
referable to the GI tract included increased salivation, hunched 
posture, and diarrhea. CNS~NM signs included disorientation, 
increased startle reflex, hyperactivity, jumping behavior, presence of 
tremors/twitching and depression of grasping and righting reflexes. 
These results place guanidine hydrochloride in slightly toxic and 
moderately toxic ranges respectively. 
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PREFACE 
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TESTING FACILITY: US Army Medical Research and Development Command 
Letterman Army Institute of Research 
Presidio of San Francisco, CA 94129-6800 
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US Army Medical Bioengineering Research 
and Development Command 
Fort Detrick, Frederick, MD 21701-5010 
Project Officer: Jesse Barkley, MS 


PROJECT/WORK UNIT/APC: Nitrocellulose-Nitroguanidine Projects, 
WU 180, APC TLO9 


GLP STUDY NUMBER: 83019 

STUDY DIRECTOR: MAJ Don W. Korte Jr., PhD, MS 

PRINCIPAL INVESTIGATOR: CPT Earl W. Morgan, DVM, VC 
Diplomate of American College of 


Veterinary Preventive Medicine 


CO-PRINCIPAL INVESTIGATOR: SP4 Steven K. Sano, BA 


PATHOLOGIST: MAJ Glen E. Marrs, DVM, MS, VC, Diplomate of American 
College of Veterinary Pathologists 


DATA MANAGER: Carolyn M. Lewis, MS 


REPORT AND DATA MANAGEMENT: A copy of the final report, study 


protocol, retired SOPs, raw data, ts 
analytical, stability, and purity data of . 


the test compound, tissues, and an 
aliquot of the test compound will be 
retained in the LAIR Archives. 


TEST SUBSTANCE: Guanidine Hydrochloride 
INCLUSIVE STUDY DATES: 19 January ~ 14 February 1984 
OBJECTIVE: The objective of this study was to determine the acute 


oral toxicity of guanidine hydrochloride in male and 
female Sprague-Dawley rats. 
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i Acute Oral Toxicity (LD5q) of Guanidine Hydrochloride in Rats--Morgan 
et al 
» 
I 
- 8 ; 
‘ \ 
: << 
7 —y 
"- Nitroguanidine is being evaluated by the US Army as a replacement 
for the nitrocellulose component of certain propellants/munitions.. b 
The US Army Medical Bioengineering Research and Development Laboratory trol 


(USAMBRDL) has been assigned the mission cof evaluating the “health 
effects” of nitroguanidine. As part of their mandate, USAMBRDL has 
tasked the Toxicology Group, LAIR to develop a toxicological profile 
for nitroguanidine and by-products of its manufacture in accordance 
with the Toxic Substances Control Act regulations promulgated by the 
Environmental Protection Agency. One of the by-products to be tested 
is guanidine. The hydrochloride salt was used in this evaluation of oa 
the acute toxicity of guanidine. 
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Objective of Study oe ate 
5 Sate: en 
Pras nee 4 
rp a The objective of this study was to determine the acute oral oA 
act toxicity of guanidine hydrochloride in male and female albino Sprague- erate 
_ Dawley rats. 
MATERIALS 
Test Substance 
Chemical name: Guanidine Hydrochloride 
Chemical Abstract Service Registry No.: 050-01-1 
Chemical structure: 
> 3) 
NH, cS) 
Il Cl 
H,N—C—NH, 
ty PY 
+s 
nee A 
Molecular tormula: CH.N.JHCL ent ‘4 
( 
5 3 mene 
Res 


Other test subatance tnformation is presented in Appendix A. 
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Vehicle 


The vehicle for guanidine hydrochloride was sterile water for 
injection, obtained from Cutter Laboratory, Inc, Emeryville, CA. The 
expiration date was April 1984. 


Animal Data 


Seventy-eight male and 73 female Sprague-Dawley rats from Bantin 
Kingman, Fremont, CA, were used for this study. They were identified 
individually with ear tags numbered 84)00210 - 84D00214 and 84000450) - 
84)00595 inclusive. Two males and 2 females were selected randomly 
for quality control necropsy evaluation at receipt. Thirty-seven of 
the animals were used for an Approximate Lethal Dose (ALD) 
determination. The animal weights on receipt (19 Jan 84) ranged from 
117 to 180 g. Additional animal data appear in Appendix B. 


Husbandry 


Rats were caged individually in stainless steel wire mesh cages in 
racks equipped with automatically flushing dump tanks. No bedding was 
used in any of the cages. The diet, fed ad libitum, consisted of 
Certified Purina Rodent Chow Diet 5002 (Ralston Purina Company, 
Checkerboard Square, St. Louis, MO); water was provided by continous 
drip from a central line. The animal room temperature was maintained 
in a range from 23.2°C to 25°C with a relative humidity range of 40 to 
53 percent. The photoperiod was 12 hours of light per day. 


METHODS 


Group Assignment/Acclimation 


Study rats were randomized into 5 dose groups of 9 males and 9 
females each and vehicle and cage control groups of 5 males and 5 
females each. Allocation was accomplished using a computer based 
stratified, weight biased method. The Beckman TOXSYS Animal 
Allocation Program was used in conjunction with a Beckman TOXSYS Data 
Collection Terminal. The animals were acclimated for 11 days before 
the day of dosing. During this period they were observed daily for 
signs of illness. 


Dosage Levels 


The results of the ALD determination suggested that the LD, 
between 500 and 600 mg (base) per kg. Based on these data, tes 
dosages were selected (Table 1). 
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Table 1 
Guanidine Hydrochloride Dosages 


Group Dosage Level 
me(base)/kg 


278 

360 

464 

600 

775 
(vehtcle control) 0.9 ml water 
(cage control) 


NOU eS WNP 


Compound Preparation 


Since the dose of guanidine hydrochloride administered was 
expressed in terms of the base equivalent, it was necessary to correct 
for the weight of the hydrochloride moiety. On a molecular weight 
basis, the hydrochloride salt is 1.63 times the weight of the base 
equivalent and this factor was used to calculate the quantity of 
guanidine hydrochloride required to achieve the required dosage 
levels. Since guanidine hydrochloride is freely soluble in water, all 
dosing solutions were prepared by mixing the guanidine hydrochloride 
in an appropriate volume of sterile water for injection immediately 
before dosing the animals. 


Chemical Analysis of Dosing Solution 


Guanidine hydrochloride was stable in the vehicle for 4 hours 
(Appendix A). This was sufficient since dosing was begun as soon as 
the solutions were prepared and completed within 2 hours. Tests for 
homogeneity of the test compound in the vehicle were not applicable as 
the test compound was in solution. 


Test Procedures 


This study was conducted in accordance with EPA guidelines (1) and 
LALR SOP-OP-STX-36, 22 December 82 (2). 


The volume of dosing solution each animal received was based upon 
the desired dose level, and the compound concentration in solution. 
The dose level was increased by varying the concentration of each 
solution. Volumes ranged from 0.74 to 1.02 ml in the males and 0.59 
to 0.74 in females. The vehicle control group was given 0.9 ml of 
sterile water. The cage control group was untreated. Dosing was 
performed using the oral gavage method without animal sedation or 
anesthesia. Sterile disposable syringes (Becton, Dickenson & Co., 
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Rutherford, NJ) fitted with 16 gauge, 3-inch, ball-tipped feeding 
tubes (Popper & Sons, Inc., New Hyde Park, NY) were utilized. All 
animals were dosed between 0844 and 1040 hours on 31 January 1984. 


Observations 


Observations for mortality and signs of acute toxicity were 
performed daily according to the following procedure: (a) animals 
were observed undisturbed in their cages, (b) animals were removed 
from their cages and given a physical examination, and (c) animals 
were observed after being returned to their cages. On the day of 
dosing, the animals were checked intermittently throughout the day. 
Recorded observations were performed 2 and 4 hours after dosing and 
daily for the remainder of the 2 week test period. A second “walk 
through” observation was performed daily with only significant 
observations recorded. Body weights were recorded twice weekly during 
the course of the study. 


Necropsy 


Animals that dted during the observation period were submitted for 
a complete gross necropsy. Those which survived the L4-day study 
period were submitted for necropsy immediately after sacrifice by 
barbituate overdose. A complete histopathologic examination was 
performed on the central nervous system (CNS) of four rats that had 
neurological symptoms. 


Statistical Analysis 


Statistical analyses were performed on the study results. The 
LD 0? LD, » and LD,, were derived by probit analysis using the maximum 
14k81shodd method, as described by Finney (3). The program, PROBIT, 
developed for the Data General Computer, Model MV8000, was used to 
determine the probit curve and lethal dose values. 


Duration of Study 


Appendix C is a complete listing of historical events. 


Changes/Deviations 


The dosing phase of this study was accomplished according to the 
protocol and applicable amendments with three exceptions: (a) 
randomization into dose groups was redone on 25 January 1984 after 
reducing the group size from 10 to 9 animals, (b) acclimatization of 
the animals to the dosing procedure was omitted because previous 
studies indicated that acclimatization alerted the animals to the 
process and mide them wary and difficult to handle, and (c) the 
observation | hour after dosing was omitted because the dosing 
procedure took 2 hours to complete. None of these changes was thought 
to have an effect on the study. 


ae ee ee Oe ee ee ee OF 


ohn 


rs 
%» ' 


ki 
84: 


oF 

a, 
v 

st 


@ 


pike es aa 
oe Re ee 
ae 

en oe ote 


ve ele 
’ 


ee 
‘ 


ie 
é, AY, 
e vate tp., 


i, 7%, 
yr 
a ep 


1 | 


wee 
és aioe 
Coleiint se ® 


‘ 


Vee 


gt 


7. 
e 
ts 


‘cpt nie ee oe ee 
oe > 
s 
cs 


My 
Me 


Morgan--5S 


vee es & 8 


Raw Data and Final Report Storage 


: A copy of the final report, study protocols, raw data, retired 
. SOPs and an aliquot of the test compound will be retained in the LAIR 
: Archives. 


RESULTS 


‘ Mortality 


Thirty-three (92 %) of the deaths occurred between 4 and 26 hours 
after dosing. The remaining three animals were found dead on the 
morning of the second day (between 36 and 47 hours after dosing). 
During the ALD study, 5 g(base)/kg produced death in all animals 
within 60 minutes. Table 2 lists the compound related deaths by group 
and the percent mortality. Appendix D is a tabular presentation of 
cumulative mortality. 
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ns Compound Related Deaths by Group “e 
fi ates 
. a oye 
To GROUP Dose Level Compound Related Death/ Percent *\ 
oe mg(base)/kg Number in Group Mortality * 
a MALE : 
: 1 278 0/9 yy 
. 2 360 o/9 0 
3 464 2/9 22.2 
4 699 5/9 55.5 
ae 5 775 9/9 100 i i 
G wee 
. 6 Vehicle Control 0/5 ) oS 
Z Cage Control 0/5 ) 
“= FEMALE 
= 1 278 0/8* 0) 
Se 2 360 2/8* 25 
yee 
o 3 464 5/9 55.5 
. 4 600 4/7% 57-1 
- 5 775 9/9 100 ’ 
S 6 Vehicle Control 0/5 0 
= 7 Cage Control 0/5 0 . 
a * Reduced numbers in groups were due to one or more misdosed 
a animals which were excluded from statistical analysis and 
oe removed from the study. 
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Lethal Dose Calculations 
Lethal dose values were calculated by probit analysis and the 

equation for the probit regression Line was: Y = -30.1 + 12.8 log X 
for males and Y = -15.3 + 7.6 log X for females, where X is the dose 
and Y the corresponding probit value. Misdosed animals were excluded 
from statistical analysis and eliminated from the study. Lethal doses 
calculated from the equation for the probit regression line are 
presented in Table 3. Figures 1 and 2 graphically present the actual ae : 
data points and the regression line. Oo 


TABLE 3 


Calculated Lethal Doses (LD) of Guanidine.HCl 


Effect Calculated Dose* 95% Confidence Limits 
Level (mg(base)/kg) (mg(base)/kg) 
* MALES 
LD 441.8 + 36-2 (326.3, 497.9) 
5 LD) 556.5 + 29.7 (492.3, 630.9) 
LDgo 701-1 + 58.5 (621.1, 956-0) 
FEMALES 
LD19 321-4 + 39.3 (209.1, 383.9) 
LDeo 474.6 + 35.3 (402.0, 562.7) 
LDgy 700.8 + 87.7 (584.8, 1089.9) 


* Calculated dose + standard error. 
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Clinical Observations 
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The two most frequently observed categories of clinical signs were 
central nervous system~neuromuscular (CNS-NM) disturbances (80 of 86 
animals dosed) and gastrointestinal (GI) tract symptoms (53 of 86). 
These clinical signs were recorded at each dose level. Severity, but 
not duration, exhibited a dose-response relationship. On the initial 
observation (2 hours after dosing), the only clinical signs noted were 
occasional hyperactivity or increased irritability. After 4 hours, 
most animals had developed clinical signs. All symptoms had 
: disappeared 7 days after dosing, except for occasional signs of : 
| increased irritability. 


ets 
ud 


r. 


GI tract symptoms were present in all dose groups but were more 
ne prevalent and severe at the higher doses. Hunched posture, increased 
’ salivation with some staining of the muzzle, and diarrhea were the 
most commonly noted GI symptoms. 


ps 
B CNS-NM symptoms were present in all dose groups. The symptoms b..-<M 
° appeared to exhibit a more complex dose-response pattern than the GI ae 
tract symptoms. Animals that received doses of 464 mg(base)/kg or wait 

less exhibited increased startle reflex, hyperactivity, and Bee 

disorientation. These signs had resolved within one week of dosing. a’ 

ae 


Those animals receiving the two higher dose levels (600 and 775 » 
mg(base)/kg) exhibited an increased startle reflex, hyperactivity (as 
indicated by random jumping, tremors, and/or twitching), and depressed 
grasping and righting reflexes within 4 hours of dosing. Most of 
these animals died within 24 hours; however, one of the four male 
survivors in the 600 mg/kg group was still listless with depressed 
righting and grasping reflexes one week after dosing. 


The term “disorientation” described a behavior pattern in which 
the animals appeared dazed and confused about external stimuli. 
“Disoriented"” animals were observed sitting in their cages with 
expressionless stares and exhibited little or no response to noise, 
movement of their cages, or handling. Their movements were hesitant 
and appeared random except upon perceiving a threat which elicited 


ry grossly exaggerated escape movements. Repetitive, stereotypical * 
ie behavior such as a constant side-to-side movement of the head, 

” simulated eating movements/motions, or a disjointed, non-productive 

; scratching motion, was observed in several animals. . 


Presence of dirty or rough hair coats (48 of 86) and increased 
‘ respiratory rate or irregular respiratory patterns (36 of 86) were 
- observed in some animals. Tables 4 and 5 contain a summary of 
* clinical observations. Appendix E contains individual animal 
° histories. 
oF 
- 


Weight gains of survivors were not significantly affected by 
dosing. Table 6 presents the mean body weights by groups. Appendix F 
: contains individual weight tables. 
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Gross Pathological Observations NR 
: ‘, ‘ we 
; The mortalities which occurred after dosing appear to have been Ae 
' caused by the test compound. Test-related lesions were found only in BOON 
; the digestive system. No lesions were found in the CNS during gross act 
j or light microscopic examination. The veterinary pathologist's report 
appears in Appendix G. ree 
DISCUSSION coun 
foe 
etal tat 
: The calculated LD, and standard error (S.E.) for guanidine a Setar 
| hydrochloride was 55628 + 29.7 mg(base)/kg in male Sprague-Dawley rats : 
and 474.6 + 35.3 mg(base)/kg in female Sprague-Dawley rats. These a ae 


LD values are within the slightly toxic and moderately toxic ranges, 
respectively (4). 


Clinical signs indicated guanidine hydrochloride affected both the 
GI tract and the CNS-NM. Symptoms referable to the GI tract included 
increased salivation, hunched posture and diarrhea; the last two are 
indicative of irritation to the lining of the GI tract. Necropsy of 
animals that died as a result of the test compound confirmed that 
guanidine hydrochloride produced GI irritation. Marked erythema and 
edema of the gastric mucosa and submucosa were observed. This 
irritation appeared confined to the glandular portion of the stomach. 


mre. 


Guanidine hydrochloride ts a standard chemical reagent for 


denaturing protein (5). The marked GI irritation observed at necropsy ee 
may be attributed to this action of guanidine hydrochloride to Re 
denature protein. mee 


Guanidine hydrochloride also appeared to have an effect on the 
CNS-NM as indicated by the clinical signs data. Toxic signs included 
disorientation, increases in the startle reflex, hyperactivity, 
jumping behavior, presence of tremors/twitching and depression of 
grasping and righting reflexes. Otsuka and Endo (6) reported that 
guanidine hydrochloride increased the amplitude of the neuromuscular 
end-plate potential by increasing the quantity of acetylcholine (ACh) 


Be st 


4 released from the nerve endings by a single nerve impulse. Because of 7 ac 

its ability to augment neuromuscular transmissions, guanidine ood 
" hydrochloride has been used to treat myasthenia gravis (7). More ete’ 
: recently, guanidine hydrochloride has been used in the treatment of SostNy 
° botulism (8). Since botulism toxin blocks the release of ACh at the . Ceyesd 
a neuromuscular junction, the therapeutic effect of guanidine NN 
4 hydrochloride is attributed to its facilitating the release of ACh _ 
rs from remaining efflux sites not blocked by the toxin (8). This tates 
proposed mechanism of action is consistent with the listing of ee 
.. guanidine hydrochloride as a striated muscle stimulant in the Merck td 
‘ Index (9) and is also consistent with the clinical signs reported in re taly 
“ this study. Nene 
Q —_ 
: NN 
, ae hk 
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CONCLUSION 


Guanidine hydrochloride is a “slightly toxic” to “moderately 
toxic™ compound that produce. irritant effects on the GI tract and 
CNS-NM. Calculated LD. + S.E. values were 556.5 + 29.7 mg(base)/kg 
in male Sprague-Dawley rats and 474.6 + 35.3 mg(base)/kg in female 
Sprague-Dawley rats. 


RECOMMENDATION 


Guanidine hydrochloride should undergo additional toxicity testing 
in accordance with the Toxic Substances Control Act. 
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CHEMICAL DATA 
Chemical Name: Guanidine Hydrochloride 


Alternate Chemical Name: Aminomethanamidine hydrochloride, 
Carbamamidine hydrochloride, 
Carbamidine hydrochloride, 
Aminoformamidine hydrochloride, 
Iminourea hydrochloride 


Chemical Abstracts Service Registry No.: 50-01-1 


Chemical structure: © - ae 
NH ne 
(aoe ci ey 

H,N—C—NH 2 


Molecular formula: CH¢C1N3 

Molecular weight: 95.5 

Physical state: White powder 

Melting point: 182-184°C (184-185°C*) 


Analytical data/purity: Water content 0.1% by Karl Fischer analysis.* 
The material is at least 98% pure and chromatographs 
as one spot by thin layer chromatography.t 
Elemental analysis. Calculated for CHgC1N3 
Cl, 37.1. Found: Cl, 36.6.¢t An IR spectrum 
was obtained upon receipt of the compound. 
IR(KBr): 3400, 2750, 1650, 1535, 1050 (broad) cm-l, 
A comparison of this spectrum to the Sadtler 
standard spectrum confirmed the identity 
of the material.* 


Source: Sigma Chemical Co. 
St. Louis, MO 


Lot number: 103F-5623 


-* 


e 
* 
"on 


ons 


* 
Zygmunt R., Analytical data sheet for guanidine hydrochloride, . % 
lot number 103F-5623. Sigma Chemical Co., St. Louis. 16 Feb 84. ae 


. 
’ 


"stoma Chemical Company, St. Louis, MO. Becky Goodloe, PhD, 
personal communication, 5 March 1985. 


+ sadtler Research Laboratory, Inc., Sadtler standard spectra, 
Philadelphia: The Sadtler Research Laboratory, Inc., 1962: 
Infrared Spectrogram #8676. 
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Stability in vehicle: 
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A preliminary study was conducted to determine 
the stability of guanidine hydrochloride in the 
vehicle, sterile water for injection. A 
solution of guanidine hydrochloride (18.825 
ug/ml water) was assayed after preparation and 
4 hours later by using the Voges-Proskauer 
Method (Micklus MJ, Stein IM. The colorimetric 
determination of mono-and disubstituted 
guanidines. Anal Biochem 1973; 54:545-553). 
This method is specific for unsubstituted and 
monosubstituted guanidines and yields a colored 
derivative which is monitored 
spectrophotometrically. Three samples were 
analyzed for each time point and the results 
were as follows: 


Absorbance Absorbance 
Value Value 

(ist Assay) (2nd Assay) 
2.190 2.053 

2.165 2.190 
2.160 2.191 

x = 2.172 x = 2.145 


The values for the two assays were within 1.5 
percent of each other which is within the error 
for repeated sampling using this test. This 
indicates that the compound is stable in 
aqueous solution for at least 4 hours. 
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ANIMAL DATA 
Species: Rattus norvegicus 
Strain: Sprague-Dawley 


Source: Bantin Kingman 
Fremont, CA 


Sex: Male and female. 


Date of birth: Male: 12 December 1983 
Female: 5 December 1983 


Method of randomization: Weight bias, stratified animal allocation 
(RANDOM Computer Program, SOP OP-ISG-21) 


Animals in each group: 9 male and female animals 
5 each for control groups 


Condition of animals at start of study: Normal 

Body weight range at dosing: 150-255 g 

Identification procedures: Ear tagging procedure (SOP OP~ARG-1), tag 
numbers between 84D00450 to 84D00595 
inclusive. Animals numbered 84D00210- 
84D00214 inclusive were added and used for 
ALD dosing. 


Pretest conditioning: Quarantine/acclimation 19 January-30 January 
1984 


Justification: The laboratory rat has proven to be a sensitive and 
reliable system for lethal dose determination. 
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Historical Listing of Study Events 
Date Event 
. 19 Jan 84 Received 73 male and 73 female Sprague-Dawley rats. 
Rats were checked for physical condition, sexed, 
weighed, ear-tagged, and individually caged. 
: 20 Jan 84 Four rats (2 male and 2 female) were submitted for 
necropsy quality control. 
20-30 Jan 84 Animals were observed daily. 
24,30 Jan 84 Animals weighed. 
24,25 Jan 84 Animals were randomized into dose groups. 
30 Jan 84 Food removed from the animals at 1600 hours. 
25,26,27 Jan 84 ALD animals weighed, dosed, and observed. 
: 31 Jan 84 Animals weighed, dosed, and observed at 2 and 4 
ns hours after dosing. 
L 1-14 Feb 84 All animals were observed daily in a.m. and p.m. 
. 3,7,10 Feb 84 All animals weighed. 
' 13 Feb 84 Food removed from the animals at 1600 hours. 
” 14 Feb 84 All surviving animals were weighed, sacrificed, and 
submitted for necropsy. 
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Dose Level Hours Days 
mg( base) /kg 
2 4 8 1 2 3 464 5 6 7 8 9 10 Ib 12 12 «214 

MALES 
278 9 0 0 0000000000 40 0 0 0 
360 0 0 0 0000000000 0 0 0 0 
4h4 0 0 0 22 2 2D De BP 2 eS 2 2 2 2 
600 O°. 0 2 3555 5 5 5 5 5 5 5 5S 5S 5 
775 01 5 Qe = se ee ee ee eR Ss 
PEMALES 
278% 0 0 0 0000000000 0 0 0 90 
360* Bor Ay 7 J ey Sey Say a? SAY RY Ay SA” Se” SS Se 
464 OP 4555 5 55 5 5 5 5 5 5 5 
600t 0 4 4 4 444 4 44 4 6 4 4 4 4 4 
775 [) a a 4 9- =~ = = = = © = = - - - - 
Total 9 13 21 33 36 36 


*A Animals per yroup 7 


*7 Antmals per group 
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Morgan--83 


Individual Body Weights in Grams 
278 mg(base)/kg 


way yy fe! 


Males 
Termination Weight* 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
os 
a 84D00454 170 236 287 322 338 363 127 
- 
a 84D00456 172 240 290 325 347 366 126 
= 84000463 173 244 287 311 332 356 112 
: 84D00472 152 232 276 320 334 356 124 
= 84D00491 126 198 236 278 297 320 122 
ty 84D00501 162 232 264 290 293 325 93 
es 84D00502 132 201 245 288 309 343 142 
84D00514 172 229 273 305 321 345 116 
S 84000519 132 220 269 314 347 373 153 
*. Mean 154.6 225 269.7 305 324.2 349.7 123.9 
Range 126-173 198-244 236-290 278-325 293-347 320-373 93-153 
Standard 
ve Deviation 19.63 16.38 18.84 16.83 20.44 18.11 17.14 
. Std. Error 
Ps. of Means 6.54 5.46 6.28 5.61 6.81 6.07 5.71 
aWeight change is from day of dosing to termination. 
Bd 1 
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Morgan--84 


ovevene 


Individual Body Weights in Grams 
278 mg(base)/kg 


a Females 
Termination Weighc* 

Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 

e 84000525 156 184 Misdosed - - - 7 

84D00529 135 160 188 209 215 223 63 
84D00533 144 162 194 210 220 224 62 

. 84000537 139 178 216 226 236 245 67 
84D00544 130 154 187 208 212 228 74 
84D00560 143 177 209 231 238 243 66 
84000585 135 167 183 199 209 211 44 
84D00592 128 176 190 212 226 240 64 

¥ 84D00595 122 161 177 193 200 210 49 

. Mean 136.9 168.8 193.0 211.0 219.5 228.0 61.1 
Range 122-156 154-184 177-216 193-231 200-238 210-245 44-74 
Standard 
Deviation 10.08 10.26 13.16 12.58 13.22 13.69 9.83 
Std. Error 
of Means 3.36 3.42 4.65 4.49 4.68 4.84 3.48 

z *Dosing to termination. 
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Morgan--~85 


Individual Body Weights in Grams 
360 mg(base)/kg 


Males 
en 
Termination Weight* 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
a ee ee, 
84D00457 173 226 265 293 307 331 105 
84D00466 161 210 246 280 291 278 68 
84000467 170 226 270 302 328 357 131 
84D00476 170 229 267 301 311 329 100 " 
‘ 
84000482 170 229 226 274 296 319 90 : 
84D00495 137 213 258 306 319 344 131 


84000508 312 117 
84000512 330 344 135 


84000518 318 337 378 146 


Mean 163.9 226.6 262.6 301.8 316.6 340.2 113.7 
Range 137-173 210-238 226-287 274-330 291-344 278-378 68-146 


Standard 
Deviation 11.96 9.49 17.75 17.70 18.62 30.60 25.05 


Std. Error 
of Means . 10.20 6.35 


aE eEnEEnE ee andi EERIE REA EEREEREEEERE SIRES EEEEneeemenenemmetneme armel 


*Dosing to termination. 
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5 Morgan--86 
recs 
: tet 
i tenet 
* it~ 
U te Ce 
ty 
< Part: 
a a, 
: Individual Body Weights in Grams 
Ph 360 mg(base)/kg 
oe Females xf 
Termination Weight* 
S Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
r 84000528 149 165 191 213 221 236 71 
P 84000536 151 167 198 210 217 227 60 
Q 
: 84000561 145 175 198 215 225 224 49 
84000566 128 165 Dead - 7 - 7 
3 84D00570 120 154 Dead - - - - 
7 84000572 143 181 206 281 257 276 95 
84D00584 130 159 181 208 220 235 76 
‘ 84D00590 130 147 176 199 206 213 66 
a 84000593 139 166 Misdose - - = - 
a Mean 137.2 164.3 191.7 214.3 224.3 235.2 69.5 Ore 
Range 120-151 147-181 176-206 199-241 206-257 213-276 49-95 
° er i 
s Standard , Nee 
2 Deviation 10.67 10.28 11.36 14.19 17.25 21.68 15.60 : neat 
‘a, ' ys ‘ 
<“, \e 
2, Std. Error or LS! 
-, of Means 3.56 3.41 4.64 5.80 7.04 8.85 6.37 + . 
7 nl ae 
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Morgan~-~87 


Individual Body Weights in Grams 
464 mg(base)/kg 


Males 

Termination Weight* 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
84D00451 166 235 Dead 
84D00470 174 245 
84000483 167 
84D00492 
84D00493 
84000504 
84D00513 140 
84000516 Vat 


84000522 126 


Mean 147.7 219.0 250.9 296.7 312.7 344.3 
Range 121-174 185-237 214-27) «253-322 278-341 314-370 


Standard 
Deviation 20.86 15.62 20.06 23.76 21.19 


Sed. Error 
of Means 6.95 5.21 7.58 


*Dosing to termination. 
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Morgan--88 


Individual Body Weights in Grams 
464 mg( base) /kg 


Females 

Termination Weight* 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
84000527 157 174 193 224 230 234 60 
84D00535 129 155 Dead - - - - 
84000552 132 161 200 225 237 243 82 
84000557 130 150 Dead - - - - 
84D00571 128 177 Dead - - ~~ 7 
84000578 142 159 Dead - = = - 
84000579 152 186 204 226 231 235 49 
84000586 144 174 Dead - - - - 
84D00591 132 159 188 199 209 223 35 
Mean 138.4 166.1 196.3 218.5 226.8 233.8 56.5 
Range 128-157 150-186 188-204 199-226 209-237 223-243 49-82 
Standard 
Deviation 10.75 11.98 7.14 13.03 12.23 8.22 19.84 
Std. Error 
of Means 3.58 3.99 3.57 6.51 6.12 4.11 9.92 


*Dosing to termination. 
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Morgan--89 


Individual Body Weights in Grams 
600 mg(base)/kg 


Males 

Termination Weight* 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
84000455 i 225 Dead - - - - 
84000459 163 238 271 316 332 Jol 123 
84D00465 161 237 265 305 320 345 108 
84D00469 168 223 Dead = - - = 
84D00481 166 225 253 297 314 330 105 
84D004 86 152 218 Dead - - - re 
84000499 138 198 Dead - - - - 
84D00511 129 200 200 239 261 293 93 
84000515 124 206 Dead - - - - 
Mean 152.4 218.9 247.3 289.3 306.8 332.3 107.3 
Range 124-171 198-238 200-271 239-316 Zel-332 293-361 93-123 
Standard 
Deviation 17.76 14.77 32.38 34.39 31.40 29.07 12.34 
Std. Error 
of Means 5.92 4.92 16.19 17.20 15.70 14.53 6.17 


*Dositng to termination. 
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Morgan-~90 


Individual Body Weights in Grams 
600 mg(base)/kg 


Females 


na Termination Weight* 
te Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
~ 84D00531 128 153 Dead - - - - 
84p00550 150 186 Misdose - - - - 


ae 84p00551 129 147 182 193 189 200 53 


. 84D00554 155 186 Dead 7 = = = 


84000558 130 155 Dead = ms = oa 


° 
7 
. 


~ 
°o 
a, * 
AG 
“ 


84000564 137 174 183 216 231 244 
84000569 141 190 Misdose s = = - a ‘ 
* prone 
2 84D00574 132 174 Dead - - - = yonG 
He 84000582 145 169 180 209 214 223 54 
Mean 138.6 170.4 181.7 206.0 211.3 222.3 $9 
Range 128-155 147-190 180-183 193-216 189-231 200-244 53-70 
es Standard 
ro" * Deviation 9.81 15.76 1.53 11.79 21.13 22.01 9.54 
“ Std. Error 
- of Means 3.27 5.25 0.88 6.81 12.20 12.71 5.51 
7 oy 
oy 
; . eae 
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Morgan--91 


' Individual Body Weights in Grams 
775 mg(base)/kg 


Males 
‘ 
Termination Weight* 
Animal No. Recelpt Dosing Day 3 Day 7 Day 10 Day 14 Change 
. 84000453 167 238 Dewd - - - - 
5 8400462 166 228 Dead : - - - 
84000478 157 213 Dead - - - - 
84000480 160 226 Dead - ~ - - 
84000487 142 206 Dead - - - - 
84000503 156 199 Dead - - - - 
" 84D00510 128 195 Dead - - - - 
84D00520 120 197 Dead - - - - 
Y 84000521 163 238 Dead - - - - 
. Mean 151.0 215.6 
’ Range 120-167 195-238 
f. Standard 
Deviation 17.10 17.36 


Std. Error 
of Means 5.70 5.79 


a 


*Dosing to termination. 
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" Individual Body Weights in Grams 
775 me(base)/kg 


Females 

¥ Termination Weight* vatetd 
~ Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change eee 
; ned 4 
. ean 
.. 84000524 138 170 Dead - - - . 

84D00526 152 177 Dead =) - = = 
: 84000553 152 190 Dead = = = = 
a 84000559 134 166 Dead = = = 5 
~ 84000562 123 152 Dead = = = = 

84000565 133 156 Dead = = = = 
. 84000575 149 182 Dead - = = - 
; 8400588 142 174 Dead - - - - 
7 84000589 141 175 Dead ba! = = = 

Mean 140.4 171.3 
! Range 123-152 152-190 
5 Standard 
. Deviation 9.68 12.01 
*. Sed. Error 

of Means 3.23 4.00 


. eT Nee eg ee ge ee ea ee ee ee 


*Dosing to termination. 
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Morgan--93 


Individual Body Wetghts in Grams 
Vehicle Control 


Male and Female 


Termination Weightc* 


Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change 
MALE 
84D00460 166 225 266 293 314 342 117 
84000474 164 226 276 318 336 359 133 
84000475 164 223 261 293 307 325 102 L. a 
AGDO04R9 Los 3 285 320 337 149 126 - 
04000496 143 218 264 300 323 351 133 ‘) 
Mean 161 225 270 304.8 323.4 347.2 122.2 , 
Range 143-168 218-233 261-285 293-320 307-337 325-359 102-133 
Standard 
Deviation 10.20 5.43 10.68 13.29 13.46 14.25 13.07 
Std. Error 
of Means 4.56 2.43 4.78 5.94 6.02 6.38 5.84 
FEMALE 
84000530 126 164 196 211 218 234 70 
84N00543 139 152 178 194 201 204 52 
84D00563 145 162 188 198 201 214 52 
84000576 140 168 193 206 214 218 50 o 
84000583 142 175 204 224 230 238 63 
Mean 138.4 164.2 191.8 206.6 212.8 221.6 57.4 
Range 126-145 152-175 178-204 194-224 201-230 204-238 50-70 
Standard 
Deviation 7.30 8.44 9.68 11.78 12.27 14.17 8.71 
Std. Error 
of Means 3.27 3.77 4.32 5.27 3.49 6.34 3.89 


*Dosing to termination. 


APDENDIX 2-11 


Morgan--94 


Individual Body Weights in Grams 
Cage Control 


t 
‘ 
% 
4 


Male and Female 


Termination  Welyht* ° 
Animal No. Receipt Dosing Day 3 Day 7 Day 10 Day 14 Change . 
~~ * o 
oe a ir 
EN MALE a 
as 84D00464 155 224 268 305 319 339 115 b. 
: 84D00484 160 215 261 295 309 320 105 nts 
: 84D00498 166 238 290 327 347 369 131 fee . 
. 5 
S 84D00505 128 220 270 315 337 367 147 > 


252 


316 106 


290 297 


84000509 


268.2 306.4 321.8 342.2 120.8 


= Mean 150.2 221.4 


210-238 252-290 105-147 


290~327 297-347 316-369 


Range 


Standard 
Deviation 


10.67 14.08 14,99 20.38 25.41 17.98 


Std. Error 
of Means 6.81 4.77 6.30 6.71 9.11 11.23 8.04 


FEMALE 


84000540 163 206 206 214 


177 221 


239 


84000542 229 


84000573 157 180 223 226 233 


152 


171 219 


84000587 


225 238 


84000594 128 170 212 


219 231 6L 


146.6 172.2 200.2 216.2 22k 231 


128-157 


163-180 190-206 206-223 206-229 


Range 214-239 


Standard 
Deviation 11.24 6.61 6.38 7.05 9.14 10.07 6.65 


Sed. Error 
of Means 


5.03 2.97 2.85 3.15 4.09 


*Dosing to termination. 
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PATHOLOGY REPORT Coed 
Hoy 
A ao 4 
. GLP Study 83-019 ah 
: 7 at 
. Oral Lethal Dose (LD, ) Test in Rats of Guanidine.HCL (CHLN,HCL) ; eg 
(CAS No. 22661-87-6) are 
j 7 . Tae 
| SES 
; History: The male and female Sprague-Dawley rats in this study ore 
were divided into 7 groups. All groups but the cage controls Sagan 
Oe ecg received a single dose of vehicle or vehicle and test compound by ee ae 
oral gavage. The solution dosed with, dosage level, and number of t. 
rats in each group were as follow: eae 
tet, 
Group 1 (278 mg/kg) - 9 males, 8 females. ra en 
Group 2 (360 mg/ml) - 9 males, 8 females. Re ie 
Group 3 (464 mg/ml) - 9 males, 9 females. ants 
Group 4 (600 mg/ml) - 9 males, 7 females. i, 
Group 5 (775 mg/ml) - 9 males, 9 females. Woe! 
Group 6 (Vehicle Controls) - 5 males, 5 females. Ain 
Group 7 (Cage Controls) - 5 males, 5 females. me 
Thirty-six rats were found dead between 3 hours and 56 minutes and So 


46 hours and 42 minutes after being dosed with test compound. 


The remaining rats survived until completion of the study 14 days 
after dosing. The rats were anesthetized with pentobarbital, 


intraperitoneal injection, and killed by exsanguination from 
severed axillary vessels. 


Gross necropsy findings: Twenty-one of the 36 rats that died had 
gross lesions that were due to the tested material. The test 
related lesions were restricted to the digestive system and 
consisted of black/serosanguineous material in the stomach, focal 
depressions in the glandular mucosa of the stomach, multifocal to 
diffuse red areas in the glandular mucosa of the stomach, black and 
tarry material in the intestine, and black and tarry feces. Each 
of the 21 rats had one or more of these lesions. Multifocal to 
diffuse red areas in the glandular mucosa of the stomach was the 
most common lesion and was present in 2/5* males in group 4, 


*Number of rats attected/number of rats in the group, or number of 
Tats affected/number of rats that died. 
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Morgan--96 


7/9 males in group 5, 1/2 females in group 2, 1/5 females in group 
3, 3/4 females in group 4, and 6/9 females in group 5. 


Other findings consisted of a wet muzzle and brown material (most 
likely porphyrin) on the muzzle, forepaws, and hair around the 
eyes. These findings were considered to be nonspecific. 


Postmortem autolysis (PMA) was present in 1 male and 1 female Yat. 
The thymus of the male contained red foci that were due to 
autolytic change. 


No gross lesions (NGL) were observed in 1 male rat in group 4 and 2 
female rats in group 3 that died. 


Necropsies revealed no test compound related gross lesions in male 
or female rats that were killed at termination of the study. Two 
male rats and 1 female rat had a unilateral dilated renal pelvis, 
which is considered to be an incidental congenital lesion. One 
male rat had a solitary linear white focus in the liver that was 
due to the injection of pentobarbital. 


Microscopic Findings: Several rats exhibited central nervous 
system (CNS) signs. Some rats that exhibited CNS signs died and 
others survived. The cerebrum, brainstem, and cerebellum of 4 of 
these rats that died (84D00451, 84D00462, 84D00469, 84D00557) were 
examined by light microscopy and no lesions were observed. 


Table: Summary of Deaths and Lesions by Group 


Male Henate 
Group #: 1234567 1234567 
Rats per group; 9999955 8897955 
NGL: 8965055 7663055 
Died: 259 2549 
Stomach: 
Black/serosanguinous material 2 1 


Glandular mucosa, focal 

depressions 1 
Glandular muscosa, red, 

multifocal to diffuse 2 
Intestine: Black tarry material 1 
Feces: Black and Tarry 1 
Kidney: Dilated pelvis, 

unilateral | ae | 1 
Liver: White focus, linear 1 


7 1136 
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Table: Summary of Deaths and Lesions by Group (Cont'd) 


ee 

*, sd 

ee 
- 


‘, 
é 


eens 
Male Female pretend 
ReRGee 
Group #: 1234567 1234567 aa 
Rats per group: 9999955 8897955 =A 
NGL: 8965055 7663055 Tim 
Died: 259 2549 *e 
rt Muzzle: i. 
Wet 239 1338 a 
Brown material 1 
, Forepaws: Brown material 1 
Eyes: Brown material 46 2 #4 
Thymus: Red foci l 
PMA: Generalized 1 1 


Summary; 


1. Gross lesions, due to the tested compound, were present in the 
digestive system of 10/16 male and 11/20 female rats that died. 


Ne arta 
wee 
2. The number and pattern of deaths suggest a dose response in the Maren 
male and female rats. RCO es 
a are 
ep? 

3. No test related gross lesions were observed in male or female 


tats that were cage controls, vehicle controls or dosed with tested 
compound that were killed at completion of the test. 


Ale, & Mearra ,Y. 


GLEN E. MARRS, JR-, DVM, MS, ACVP 

MAJ, VC 

Assistant Chief, Pathology Services Group 
21 March 1984 
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